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(54) OPTICAL DEVICE FOR PHOTOGRAPHING 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical device by which cost is 
reduced and an optical axis between a photographing lens and an image picl<up 
element is aligned with high accuracy with simple configuration. 
SOLUTION: The display device 10 includes an image pickup optical system 12 
that is supported in a lens mirror barrel 11, an optical element 13 consisting of a 
parallel plane member placed behind the image pickup optical system 1 2, and 
an image pickup element 14 placed behind the optical member. A front side of 
the optical element 1 3 at its incidence side is fixed to a rear end of the lens 
mirror barrel 11 integrally and a front side of a seal glass plate 14C configuring 
the incident face of the image pickup element 14 is adhered to a front side of an 
emission side of the optical element 13. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The image pick-up optical system supported in the lens barrel, the 
optical element arranged behind image pick-up optical system, and the image 
sensor arranged behind this optical element are included. The above-mentioned 
optical element Optical equipment for photography with which fixed maintenance 
of the front face by the side of the incidence is carried out in one at the back end 
section of a lens barrel, and the front face which constitutes the plane of 
incidence of the above-mentioned image sensor is characterized by fixed 
maintenance being carried out by adhesion on the front face by the side of the 
outgoing radiation of the above-mentioned optical element. 
[Claim 2] The above-mentioned image sensor is optical equipment for 
photography according to claim 1 characterized by pasting the front face by the 
side of the outgoing radiation of an optical element after optical-axis doubling to 
image pick-up optical system is performed observing the image pick-up screen. 
[Claim 3] Optical equipment for photography according to claim 1 with which the 
above-mentioned optical element is characterized by fixed maintenance being 
carried out by heat caulking or adhesion to a lens barrel. 
[Claim 4] Optical equipment for photography according to claim 1 to which the 
above-mentioned image sensor is characterized by pasting the front face by the 
side of the outgoing radiation of an optical element with ultraviolet curing mold 



adhesives. 

[Claim 5] Optical equipment for photography according to claim 4 characterized 
by performing hardening of the above-mentioned ultraviolet curing mold 
adhesives by irradiating ultraviolet rays through image pick-up optical system. 
[Claim 6] Optical equipment for photography according to claim 4 characterized 
by being carried out by irradiating ultraviolet rays through the light guide hole 
with which hardening of the above-mentioned ultraviolet curing mold adhesives 
was prepared in the side face between the image pick-up optical system of a 
lens barrel, and an optical element. 

[Claim 7] Optical equipment for photography according to claim 1 characterized 
by equipping the perimeter side of an image sensor with a light-shielding film 
after adhesion of an image sensor. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical equipment for 
photography which consists of optical elements, such as an image sensor, 



image pick-up optical system, and a filter. 
[0002] 

[Description of the Prior Art] Conventionally, for example, the optical equipment 
for video cameras as such optical equipment is constituted as shown in drawing 
4 . In drawing 4 , optical equipment 1 contains at least one sheet supported in 
the lens barrel 2, the image pick-up lens 3 which consists of two lenses 3a and 
3b in illustration, the filter 4 arranged behind the image pick-up lens 3, and the 
image sensor 5 arranged behind this filter 4. 

[0003] The above-mentioned filters 4 are filters set by the property of an image 
sensor, such as a crystal filter and an infrared cut-off filter, and consist of parallel 
flat-surface members in which plane of incidence and an outgoing radiation side 
were perpendicularly arranged to the optical axis. And this filter 4 is inserted into 
filter attachment section 2a prepared in the posterior part of a lens barrel 2. 
[0004] In package 5b and the front face holding chip 5a, such as CCD 
(charge-coupled device), and chip 5a, in package 5b, the above-mentioned 
image sensor 5 consists of seal glass 5c which closes chip 5a, and is being fixed 
by adhesion etc. to the electrode holder 6. And an electrode holder 6 is attached 
to the back end section of a lens barrel 2, and is fixed by screw 6a. 
[0005] In that case, the electrode holder 6 is equipped with tooling-holes 6b, and 
when this tooling-holes 6b fits into gage pin 2b prepared in the back end side of 



a lens barrel 2, it is positioned to the back end side of a lens barrel 2 in a 
predetermined location. Furthermore, when an electrode holder 6 is attached in 
the back end section of a lens barrel 2, seal rubber 7 is inserted between the 
front face of an image sensor 5, and a filter 4. Thereby, the front face of an 
image sensor 5 presses a filter 4 in filter attachment section 2a of a lens barrel 2 
through seal rubber 7, and fixed maintenance of the filter 4 is carried out within a 
lens barrel 2. 

[0006] According to the optical equipment 1 for video cameras of such a 
configuration, when any of the image pick-up lens 3, a filter 4, and an image 
sensor 5 they are deteriorates according to secular change etc., it is constituted 
so that the minimum parts replacement may be made according to an individual, 
respectively, and it can decompose easily. 
[0007] 

[Problem(s) to be Solved by the Invention] however, the optical axis of the image 
pick-up lens 3, or the core of effective **** and the core of the usual picture area 
of an image sensor 5 had the problem that a big gap might be produced 
according to the cumulative error of the precision of each component part, or 
positioning accuracy, inside. Here, even if the screen size of an image sensor 
becomes small, a gap needs to design a field angle widely, in order only for the 
part of the cumulative error expected to enlarge an effective image circle 



diameter (field angle) and to prevent KERARE of a screen from the ability not to 
do small in proportion to a screen size. Therefore, there was a problem that an 
image pick-up lens could not be miniaturized in proportion to the miniaturization 
of a screen size. 

[0008] Furthermore, after adjustment of optical-axis doubling of the image 
pick-up lens 3 and an image sensor 5 adjusts the above-mentioned optical-axis 
doubling, observing the screen of an image sensor 5 by giving fitting backlash to 
positioning with an electrode holder 6 and a lens barrel 2, i.e., fitting of 
tooling-holes 6b of an electrode holder 6, and gage pin 2b of a lens barrel 2, it is 
possible also by binding screw 6a tight. However, an electrode holder 6 and a 
lens barrel 2 may shift slightly relatively with [ of screw 6a ] a bundle also in this 
case. Therefore, such an adjustment approach also had a problem of stopping 
being effective adjustment, when the screen size of an image sensor became 
small. 

[0009] Moreover, since an electrode holder 6, screw 6a, and seal rubber 7 were 
used in order to carry out fixed maintenance of a filter 4 and the image sensor 5 
to a lens barrel 2, components mark increased and there was a problem that 
components cost and assembly cost will become high. 

[0010] This invention aims at offering the optical equipment for video cameras 
with which optical-axis doubling of an image pick-up lens and an image sensor is 



more highly precise with equipment, and was made to be performed while cost is 

reduced by the easy configuration in view of the above point. 

[0011] 

[Means for Solving the Problem] The image pick-up optical system by which the 
above-mentioned purpose was supported in the lens barrel according to this 
invention, The optical element arranged behind image pick-up optical system 
and the image sensor arranged behind this optical element are included. The 
above-mentioned optical element Fixed maintenance of the front face by the 
side of the incidence is carried out in one at the back end section of a lens barrel, 
and the front face which constitutes the plane of incidence of the 
above-mentioned image sensor is attained by the optical equipment for 
photography in which fixed maintenance is carried out by adhesion on the front 
face by the side of the outgoing radiation of the above-mentioned optical 
element. 

[0012] According to the above-mentioned configuration, while an optical element 
is attached by heat caulking or adhesion to the back end section of a lens barrel, 
an image sensor is directly attached to an optical element by pasting up the front 
face on the front face by the side of the outgoing radiation of an optical element. 
Therefore, since seal rubber, the electrode holder, etc. are unnecessary in order 
to attach an optical element and an image sensor to a lens barrel, there will be 



few components mark, and they will end and components cost and assembly 

cost will be reduced. 

[0013] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of this 
invention is explained to a detail, referring to drawing 1 thru/or drawing 3 . In 
addition, since the operation gestalt described below is the suitable example of 
this invention, desirable various limitation is attached technically, but especially 
the range of this invention is not restricted to these modes, as long as there is no 
publication of the purport which limits this invention in the following explanation. 
[0014] Drawing 1 shows the configuration of 1 operation gestalt of the optical 
equipment for photography which applied this invention. In drawing 1 , it is for 
video cameras and the optical equipment for photography contains at least one 
sheet by which the optical equipment 10 for video cameras was supported in the 
lens barrel 11, the image pick-up lens 12 which consists of two lenses 12a and 
12b in Illustration, the filter 13 as an optical element arranged behind the image 
pick-up lens 12, and the image sensor 14 arranged behind this filter 13. In 
addition, in the following explanation, the photographic subject side of a camera 
is called front and the direction which keeps away from a photographic subject is 
called back. 

[0015] The above-mentioned lens barrel 11 supports lens 12a near the front end. 



and is supporting lens 12c near a center while it is mostly formed in the bell 
shape. Furthermore, the above-mentioned lens barrel 1 1 equips the back end 
with filter attachment section 11c which receives a filter 13 while equipping the 
outside near the front end with outer-diameter section 11a formed in the high 
degree of accuracy for alignment, and flange lib jutted out of the trailing edge 
outside. 

[0016] The above-mentioned filter 13 as an optical element is the filter blocl< 
which joined beforehand crystal filter 13a and infrared cut-off filter 13b in one 
mutually according to the property of an image sensor, and consists of parallel 
fiat-surface members in which plane of incidence and an outgoing radiation side 
were perpendicularly arranged to the opfical axis. And this filter 13 is inserted 
from back into filter attachment secfion 11c prepared in the posterior part of a 
lens barrel 1 1 , and fixed maintenance is carried out into filter attachment secfion 
11c by deforming the trailing edge of a lens barrel 11 with heat caulking. 
Immobilization of a filter 13 may be made to be performed here by not only heat 
caulking but adhesion etc. 

[0017] The above-mentioned image sensor 14 has seal glass 14c which closes 
chip 14a in package 14b in package 14b and the front face holding chip 14a and 
chip 14a, such as CCD. And the front face of the seal glass 14c pastes up an 
image sensor 14 with an ultraviolet curing mold binder (not shown) to the front 



face by the side of the outgoing radiation of the filter 13 attached in the back end 
of a lens barrel 11. In addition, after pasting up an image sensor 14 to a filter 13, 
a light-shielding film is formed in the perimeter side. This light-shielding film is 
formed of paint of for example, a protection-from-light coating. 
[0018] The optical equipment 10 for video cameras by this operation gestalt is 
constituted as mentioned above, and adjustment of optical-axis doubling of an 
image sensor 14 is performed by [ as being shown in drawing 2 ]. That is, in 
drawing 2 , the chart attachment component 20 holding the chart 21 for 
alignment is inserted in the front end of the lens barrel 11 fixed by the 
maintenance means which Is not illustrated. This chart attachment component 
20 will be correctly positioned to a lens barrel 1 1 , when that edge contacts flange 
1 1 b by having the almost same bore as the outer diameter of outer-diameter 
section 11a of a lens barrel 11, and center position 21a of a chart 21 will be 
arranged on the optical axis of the Image pick-up lens 12. 
[0019] From this condition, while supplying a power source to an image sensor 
14, that output signal Is taken out and an image pick-up screen is displayed on a 
monitor by the processing circuit which Is not illustrated. And looking at an image 
pick-up screen, seal glass 14c of an image sensor 14 is made to slide, where the 
front face by the side of the outgoing radiation of a filter 13 is contacted, and 
center position 21 a of a chart 21 is made In agreement with the core of an Image 



pick-up screen. Thereby, optical-axis doubling to the image pick-up lens 12 of an 
image sensor 14 is completed, and the location of an image sensor 14 is fixed. 
[0020] Then, hardening of ultraviolet curing mold adhesives is performed by 
irradiating ultraviolet rays. The exposure of these ultraviolet rays is performed 
from the front of optical equipment 10 through the image pick-up lens 12. In 
addition, when each lenses 12a and 12b of the image pick-up lens 12 are using 
the quality of the material with low ultraviolet-rays permeability for 
chromatic-aberration amendment, as it is shown in drawing 3 , the exposure of 
ultraviolet rays is performed. 

[0021] Drawing 3 is the modification of the optical equipment for video cameras 
of drawing 1 , and since the part which attached the same sign as drawing 1 is a 
common configuration, it is hereafter explained focusing on difference. The lens 
barrel 11 equips the side face with light guide hole 11c in the field between the 
image pick-up lens 12 and a filter 13. And when the light guide 22 equipped with 
slanting reflector 22a at the tip is inserted from this light guide hole 11c and 
ultraviolet rays carry out incidence into a light guide 22 through a condenser lens 
24 from the ultraviolet-rays light source 23 It Is reflected by reflector 22a 
prepared at the tip of a light guide 22, and ultraviolet rays progress the inside of 
a lens barrel 11 in the filter 13 direction in accordance with an optical axis, and 
reach the ultraviolet curing mold adhesives between a filter 13 and an image 



sensor 14 through a filter 13. In this way, ultraviolet curing mold adhesives will 
be hardened by the exposure of ultraviolet rays. 

[0022] Thus, since an image sensor 14 will be directly attached in a lens barrel 
11 through a filter 13, seal rubber 7 like before, an electrode holder 6, and screw 
6a for installation become unnecessary, and the assembled optical equipment 
10 for video cameras will have few components mark, and it will end, and 
components cost and assembly cost will be reduced. Moreover, the gap at the 
time of immobilization does not generate optical-axis doubling to the image 
pick-up lens 12 of an image sensor 14 while highly precise optical-axis doubling 
is performed, since it is carried out to the front face by the side of the outgoing 
radiation of the filter 13 fixed to the back end section of a lens barrel 11 by 
making it slide in the condition of having made the front face of seal glass 14c of 
an image sensor 14 contacting and is fixed to it by adhesives after that, 
observing the image pick-up screen of an image sensor 14. 
[0023] Therefore, since it is not necessary to make the effective image circle 
diameter (field angle) of the image pick-up lens 12 large beyond the need, the 
image pick-up lens 12 will be miniaturized. Furthermore, since the light-shielding 
film (not shown) is formed in the perimeter side after pasting up to a filter 13, 
disturbance light other than the light which carries out incidence through the 
image pick-up lens 12 does not carry out incidence of the image sensor 14 to 



chip 14a of an image sensor 14. Therefore, an image sensor 14 is not influenced 
of disturbance light. 

[0024] Thus, since the front face by the side of the outgoing radiation of an 
optical element 13 is pasted after optical-axis doubling to image pick-up optical 
system is performed with an above-mentioned operation gestalt, while the image 
sensor 14 observed the image pick-up screen While optical-axis doubling is 
performed with high degree of accuracy by observing the actual image pick-up 
screen by the image sensor After that, since fixed maintenance of the image 
sensor will be carried out to a lens barrel by adhesion, the gap depended with 
[ in screwing ] a bundle will not occur, and optical-axis doubling even with after 
[ exact ] fixed maintenance will be maintained by it. Therefore, since it is not 
necessary to make the effective image circle diameter (field angle) of image 
pick-up optical system large beyond the need, image pick-up optical system will 
be constituted small. 

[0025] Moreover, by the exposure of ultraviolet rays, since an image sensor 14 
pastes the front face by the side of the outgoing radiation of an optical element 
13 with ultraviolet curing mold adhesives, when ultraviolet curing mold adhesives 
harden, the setting time of adhesives will be short, and will end and productivity 
will improve. 

[0026] Ultraviolet rays will be irradiated easily, without adding a hand to this 



optical equipment, since hardening of the above-mentioned ultraviolet curing 
mold adhesives is performed by irradiating ultraviolet rays through image pick-up 
optical system. 

[0027] Since it is carried out by irradiating ultraviolet rays through the light guide 
hole with which hardening of the above-mentioned ultraviolet curing mold 
adhesives was prepared in the side face between the image pick-up optical 
system of a lens barrel, and an optical element, the exposure of ultraviolet rays 
will be performed by introducing ultraviolet rays through the light guide hole of 
the side face of a lens barrel for chromatic-aberration amendment of image 
pick-up optical system, even If it is the case that the permeability of ultraviolet 
rays is low. 

[0028] Since the perimeter side of an image sensor is equipped with the 
light-shielding film after adhesion of an image sensor, it will be prevented 
certainly that the disturbance light from other than image pick-up optical system 
carries out incidence into an image sensor. 

[0029] In the operation gestalt mentioned above, although the image pick-up 
lens 12 is a two two groups configuration, use [ the lens configuration of not only 
this but arbitration ] is clear. Moreover, in the operation gestalt mentioned above, 
although the filter 13 is constituted as a filter block which joined beforehand 
crystal filter 13a and infrared cut-off filter 13b in one mutually, use [ the filter of 



the configuration of the arbitration doubled with the property of not only this but 
the image sensor 14, for example, an one sheet configuration, or the filter block 
of two or more sheet configuration ] is clear. 
[0030] 

[Effect of the Invention] As stated above, according to this invention, the optical 
equipment for photography to which optical-axis doubling of an image picl<-up 
lens and an image sensor is more highly precise, and was made to be performed 
by the easy configuration while cost was reduced is offered. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view showing the configuration of 1 
operation gestalt of the optical equipment for photography by this invention. 
[Drawing 2] It is the schematic diagram showing adjustment of optical-axis 
doubling of the image sensor of the optical equipment for photography of 
drawing 1 , and an image pick-up lens. 

[Drawing 3] It is the schematic diagram showing an example of the UV irradiation 
for hardening of the ultraviolet curing mold adhesives in the optical equipment for 



photography of drawing 1 . 

[Drawing 4] It is the outline sectional view showing an example of the 
conventional optical equipment for photography. 
[Description of Notations] 

10 ... the optical equipment for video cameras, and 1 1 ... a lens barrel and 11a ... 
the outer-diameter section and 11b ... a flange and 11c ... the filter attachment 
section and 12 ... an image pick-up lens, and 12a and 12b ... a lens and 13 ... a 
filter and 14 ... an image sensor and 14a ... a chip and 14b ... a package and 14c 
~ ... ~ seal glass and 20 ... ~ a chart attachment component and 21 ... ~ a chart 
and 21a ... ~ the central point and 22 ... ~ a light guide and 23 ... ~ the 
ultraviolet-rays light source and 24 ... a condenser lens. 



